SUMMARY Five hundred and sixty intact skeletons and several thousand disarticulated vertebrae have been examined with special reference to spinal fusion. In period they ranged from a 21st dynasty Egyptian mummy to a mid-19th century skeleton. Osteophytes were found in about half of the specimens, as reported previously. Fifteen skeletons with extensive blocks of spinal fusion were also identified. Sacroiliitis was present in two, but the asymmetrical spinal disease and peripheral joint changes suggested Reiter's disease or psoriatic spondylitis rather than ankylosing spondylitis. The remaining 13 had typical features of Forrestier's disease, and extraspinal findings indicative of diffuse idiopathic skeletal hyperostosis (DISH) were also common. A review of the available literature suggests that many palaeopathological specimens previously reported as anklylosing spondylitis are examples of DISH or other seronegative spondylarthropathies. The antiquity and palaeopathology of AS needs reappraisal.
examined. They include one 21st dynasty Egyptian mummy and bones from seven Saxon bishops from Wells Cathedral. Apart from the mummy the earliest is Romano-British and the latest from the mid-nineteenth century, and all were from recently excavated sites in England. These include St Peter's Church, Barton-on-Humber; St Oswald's Priory, Gloucester; Wells Cathedral; and a cemetery in Ilchester in Somerset. Table 1 shows the number of intact skeletons from each period.
After excavation the bones were submitted for anthropological, demographic, palaeopathological (Rogers) , radiological (Watt), and rheumatological (Dieppe) assessment. During examination of the vertebral column posterior joints were assessed separately from the changes which occurred at the bony margins. Osteophytes were scored according spondylarthritis. Both cases were associated with an erosive peripheral arthritis in which proliferative erosions, 'cup-and-pencil' deformities, and fusion of intertarsal joints were seen. In one the changes in the sacroiliac joints and spine were asymmetrical, and in both the vertebral long bridges were more exuberant than expected in ankylosing spondylitis. 6) 21st Dynasty mummy from Bristol City Museum. Male aged over 50. Combined assessment of spinal radiographs and of the joints (which are still covered in resin-hardened soft tissue) suggested right-sided fusion of T5-7, T8-10, and T1O-12, + L4-5. There was definite posterior and inferior calcaneal spurring and a small olecranon spur on the right ulnar.
Case 4
The Saxon Bishop Giso of Wells Cathedral, died in 1087. A complete male skeleton aged at least 50. The vertebral column was complete. Fusion occurred between C3 and 4, T3 and 4, and T5-12 inclusive. The ankylosis had the appearance of flowing 'candle wax' down the right hand side. Ossification of costal and thyroid cartilage had also occurred, and there was exostotic spurring at the sacroiliac joints and the iliac crests, ischial tuberosities, and linea aspera, and many of the peripheral joints were surrounded by large osteophytes.
Case S A mediaeval dean from Lichfield Cathedral. Rightsided ankylosis between C7-T1, T7-9, and T9-11. Hyperostotic spurring was found at the ulna, hum- Fig. 4 The pelvis from case 2.
The sacroiliac joints are completely fused, and the pelvis broke away from the sacrum only during excavation ofthe specimen.
erus, iliac crests, ischial tuberosity, trochanters, linea aspera, tibial tubercles, patella, and calcaneum. Ossification had also taken place in the costal cartilages, and fragments of calcified blood vessels were found with this skeleton.
Case 6 (Fig. 7) A 79-year-old woman, early 19th century. Widespread and marked osteophytosis of most joints as well as new bone formation at all the sites mentioned in the previous skeleton. Fusion, again right-sided, had occurred from T4 to L2. L3, although bearing a large bulbous excrescence of bone on the superior right margin, had not yet fused.
In spines 3-6 there was no apparent involvement of the apophyseal joints nor any erosive disease of the sacroiliac joints. In some of the sacroiliac joints of skeletons showing Forrestier's disease there was some ankylosis, but in the superior part only, and it had the appearance of smooth exuberant bone growth as seen on the vertebrae.
DISARTICULATED VERTEBRAE
During archaeological excavations many separate disarticulated bones are recovered without knowledge of their skeletal origin. Thousands of such vertebrae and several pelvic bones have been seen. Typical osteophytes were very common on these samples (Figs. 1, 2 ), but in a few of them vertical ossification originating from the body of the vertebra was seen, suggesting the early lesion of DISH 
Discussion
Analysis of skeletal material from archaeological excavation presents a unique opportunity to examine the complete spectrum of bony change in the skeleton. Obviously the skeletons examined depend on availability and may not be representative, but a large number (560) of skeletons as well as thousands of disarticulated bones have been looked at critically, and the observations on vertebral ankylosis seem worthy of discussion.
The main problem encountered is that of diagnostic criteria: for example, when does severe osteophytosis which becomes ankylosed cease to be spondylosis and become ankylosing vertebral hyperostosis?14 18 19 For the purpose of this study we took a vertebral osteophyte to be a bony protrusion from the cortex of the vertebra appearing at the junction of the vertebral body and the intervertebral disc. This new bone pointed sideways and was unlike the vertical ossification of Forrestier's disease, which had a 'dripping wax' appearance, was predominantly on the right anterolateral part of the vertebra, and arose from the body, well away from the disc junction.
Vertebral osteophytes, typical of the type seen in disc disease and spondylosis, were by far the commonest finding in our study. This The subtle differentiation between AS and the spondylitis of psoriasis or Reiter's syndrome is not mentioned in previous palaeopathological literature. Although it is difficult to be certain on the evidence of old skeletons alone, our two cases with evidence of a seronegative spondylarthritis seem much more compatible with a diagnosis of psoriatic arthropathy or Reiter's disease than simple AS. [12] [13] [14] It is impossible to discover whether other skeletons described in the palaeopathology literature had these diseases because of the poor quality of the descriptions and illustrations. However, psoriasis was probably common in our ancestors, and we have seen other skeletons with peripheral joint changes indicating psoriatic arthropathy (Rogers J et 
